T HE manner in which phosphorus is held by the soil has been studied by numerous investigators. Earlier workers concluded that phosphorus fixation is primarily due to its precipitation by iron and aluminum, or calcium. In recent years investigations have shown that phosphorus is adsorbed by clay min-' erals, whose adsorbing power is dependent upon the type of clay minerals. The purpose of the present investigation is to study the adsorption of phosphate by kaolinitic and montmorillonitic clays, both before and after the free iron and aluminum have been removed from the clay minerals, and to determine whether precipitation by the free iron and aluminum in clay, or adsorption by the clay mineral itself, is. responsible for phosphorus fixation.
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LITERATURE REVIEW Among the group who believe that chemical precipitation is largely responsible for phosphorus fixation are Ford (4), 3 Heck (s), and others (2, 6).
Murphy (8) believes that such a simple precipitation of phosphorus by iron and aluminum is not probable since only small amounts of soluble Fe and Al are present in most soils.. He found that clay minerals, especially finely ground kaolinite, adsorb large amounts of phosphate, and concluded that the fixation of phosphorus in soils is largely due to -its adsorption by kaolinite. Stout (n), studying phosphorus adsorption by clay minerals, found that kaolinite and halloysite (when finely ground) adsorb much more phosphate than .bentonite and concluded that the fixation of phosphorus is due to its replacement of OH ions from the crystal lattice of clay minerals.
Midgley (7) reports that kaolinite, unless finely ground, fixes only small amounts of phosphate and believes that fixation by kaolinite is of minor importance in soils.
MATERIALS AND METHODS
Fine clay (<o.2/t) from the C horizon of Orangeburg sandy loam and fine clay (<o.2^) from the C horizon of Susquehanna clay loam were used to study the adsorption of phosphate by kaolinitic and montmorillonitic clays. A previous study (3) had already shown that in Orangeburg fine clay, only clay minerals of the kaolinitic type occurred, while in Susquehanna fine clay, only clay minerals of the montmorillonitic type were present. By using kaolinitic and "montmorillonitic clays from the soil, it is believed that phosphorus fixation, as it occurs in soils, can be more nearly duplicated from Susquehanna clay loam by saturating the sodium using N NaOH, dispersing in a mechan shaking in an i8-liter carboy, and siphoning adequa after the material (<2/t in diameter) had settled to Stokes' law. The fine clay (<o.2/i) was sepa the coarse clay (2-0.2^) by the centrifuge-decant od described by Truog, et al. (12) , and after it rated to a suitable volume and its concentration i-gram aliquots were placed in loo-mi centrifuge clays were hydrogen-saturated by washing with portions of dilute HC1 adjusted to pH 2 and were saturated by washing with four 5o-ml portions monium acetate. In either case the excess acid o removed by washing with methyl alcohol until a chlorides or ammonia were removed. Proof th the clays with pH 2 HC1 did not destroy the cry of the clay minerals is shown by the results in Ta
The phosphate solution used for the adsorpt consisted of a H 3 PO 4 solution, containing 1,000 liter of POi, which had been adjusted to differen by dilute NH 4 OH. The clays were dispersed in 3 phosphate solution (containing 50 mgm PO 4 ), for 24 hours on a rotary shaker. After the pH o phosphate solution was determined, the clays w lated with about 0.5 gram of NH 4 C1 and centri phosphated clays were washed three times with 70% methyl alcohol, and all of the phosphate rem the clays was determined. The phosphate not re considered to be adsorbed.
The phosphated clays were then shaken for with 200 ml of o.ooaN H 2 SO 4 , and the amount o removed was determined. The amount of. phos against Truog's method (13) of extraction wa termined by the difference between the amount ad the amount removed by the O.002N HaSO 4 extrac Phosphorus was determined by the Fiske and method as described by Parker and Fudge (9) following modifications: Before being analyzed, th containing the phosphate were made up to 250 m 10 ml was used for the determination. After the been developed and the solution had been made up the phosphorus concentration was determined at th minutes by using an Evelyn photoelectric colorim with every phosphorus determination both a bla ing only the reagents and a known containing amount of PO 4 as that applied to the clay were an determinations were made in duplicate.
Both montmorillonitic and kaolinitic clay m coated with considerable amounts of free iron and In order to determine the adsorptive capacity o minerals and the free iron and aluminum, -phosph
